Abstract To evaluate the role of purpose in life among people with rheumatoid arthritis (RA), a questionnaire comprising the Purpose in Life test (PIL) and the purpose in life dimension of the Psychological Well-Being test (PWB-pil) was sent to a random sample of 300 patients with RA. Additional questions comprised sociodemographic and disease characteristics, physical, mental and social functioning, coping (Coping with rheumatic stressors questionnaire), and quality of life . Associations between sociodemographic and disease characteristics, physical, mental and social functioning, and coping on the one side and the two measures of purpose in life on the other side and associations between the two purpose of life measures and physical and mental dimensions of quality of life were assessed by means of univariate and multivariate regression analyses. The response rate was 156 of 300 (52%). The median PIL and PWB-pil scores were 103 (range 63-131) and 82 (41-110), respectively. A lower age, a better mental health status, and an optimistic coping style were significantly associated with both higher PIL and PWB-pil scores, whereas more participation in leisure and/ or social activities was associated with a higher PIL score. It was found that the PIL and PWB-pil contributed independently and significantly to the mental component summary scale of the RAND-36. In RA patients, lower age, a better mental health status, an optimistic coping style, and participation in leisure and/or social activities were significantly associated with more sense of purpose in life. Purpose in life pays a significant and independent contribution to the mental component of quality of life. These findings highlight the significance of the concept of purpose in life in patients with RA.
Introduction
Rheumatoid arthritis (RA) is a disease that, despite substantial advances in medical treatment, affects the lives of individuals considerably [1, 2] . On the individual level, there is wide variability in the level of perceived disability among people with comparable disease severity [3, 4] . A number of studies illustrate that the relationships between disease severity and perceived health status are mediated by psychological factors, such as coping, anxiety, and depression; however, these relationships vary with respect to their directional nature and appear to be complex and dynamic [5] [6] [7] .
In the literature on the relationships between physical health status and psychological factors, it is more and more acknowledged that apart from negative psychological states, such as anxiety and depression, positive emotions and subjective states of psychological well being should be taken into account [6, 8, 9] . In this "positive psychology movement," meaning or purpose in life is considered to be an important concept [8] [9] [10] [11] [12] . The terms "meaning" and "purpose in life" are often used interchangeably and with varying definitions [12] [13] [14] . On the one hand, "meaning" or "purpose in life" is considered to be a trait, an inner strength, as that which is ultimately responsible for the state of one's inner self, as that which has an inner hold on the moral and spiritual self, and as the why or the reason for living that motivates a person's life [13, 15] . On the other hand, "meaning" or "purpose in life" is also defined as a stable and generalized intention to accomplish something that is at once meaningful to the self and of consequence to the world beyond the self [12, 15] .
Despite its acknowledged relevance, the concept "to want to reach something in life" was found to be one of the aspects that were found to be missing in the preliminary International Classification of Functioning, Disability and Health (ICF) core set for patients with RA, aiming to describe the typical spectrum of problems in this patient group [16, 17] . Moreover, the literature on a sense of "meaning" or "purpose in life" and its relationship with health status in patients with arthritis is scarce.
In three cross-sectional studies including patients with RA, "meaning" or "purpose in life" was addressed [18] [19] [20] . In the studies by Plach et al. [18] and Schleicher et al. [19] , purpose in life was considered as an outcome measure. Plach et al. [18] found that purpose in life was predicted by functional status, with social role quality mediating the effect of functional status on purpose in life and moderating the effect of pain on purpose in life, whereas Schleicher et al. [19] found significant univariate associations between pain and fatigue on the one side and purpose in life on the other side. Mangelli et al. [20] reported significant bivariate correlations between both anxiety and depression and purpose in life, with no contribution of purpose in life to affective disturbance as the main outcome. In none of these studies, the role of coping was taken into account, despite the fact that passive coping has been associated with higher levels of pain, physical disability, and depression in patients with RA [5, 7] . In all three studies [18] [19] [20] , the same instrument to measure purpose in life was used [11, 12] .
The variety regarding the analyses in these four studies, with purpose in life being considered as an outcome measure, a predictor of physical health status, or a mediator in the relation between disease severity and physical health status, may reflect the absence of a well-grounded theoretical framework, incorporating the role of purpose in life in patients with arthritis. As the literature on purpose in life is scarce and the results of the available studies in part are conflicting, the aim of this exploratory, cross-sectional study was first to determine the relationships between various sociodemographic variables, disease characteristics, and measures of physical, mental, and social functioning, coping with pain, limitations and dependence, and purpose in life in patients with RA, with purpose in life being considered as the outcome and measured by means of two different instruments. Moreover, this study addresses the question to what extent sense of purpose in life adds to the concept of physical and mental dimensions of quality of life, while taking into account all other variables. The results of these analyses may form the basis of further research in the area of purpose in life in this patient group.
Materials and methods

Study design and patient recruitment
For participation in this cross-sectional study, 300 subjects with RA were randomly selected from the patient registries of the outpatient rheumatology departments of the Leiden University Medical Center, Leiden, and the Reinier de Graaf Gasthuis, Delft, The Netherlands. After verification of the diagnosis of RA according to the criteria of the American College of Rheumatology [21] , patients were sent a letter signed by their treating rheumatologist, inviting them to participate in the study, an information leaflet, a questionnaire, and a prestamped envelope. Information on disease duration was derived from the medical record. The medical ethics committees of the two participating hospitals approved the study protocol, and all patients provided written informed consent.
Sociodemographic characteristics
Sociodemographic data included age, sex, status of living (living with a partner yes/no), education level, working status (paid job yes/no) and active religious affiliation (yes/no).
General disease characteristics
Disease characteristics included disease duration and the patient's global assessments of disease activity, pain, and fatigue as measured with three horizontal visual analog scales (VAS, 0-10 cm). The anchors on the left were no disease activity, no pain, and no fatigue, whereas the anchors on the right were severe disease activity, pain, and severe fatigue. Thus, higher scores indicate a worse health status.
Physical, mental, and social functioning and quality of life To assess physical functioning, a Dutch version of the "Health Assessment Questionnaire" (HAQ) was included [22] . The HAQ is a 20-item instrument assessing a respondent's ability to complete everyday tasks in eight areas including dressing and grooming, rising, eating, walking, personal hygiene, reach, grip, and other activities. Each item is assigned a score ranging from 0 "without difficulty" to 3 "unable to do", which is further adjusted to account for the use of any aids, devices, or help from another person. These are then summed per dimension and averaged to give an overall score between 0.0 (best possible function) to 3.0 (worst function).
Various aspects of physical, mental, and social functioning were measured using the Dutch version of the RAND 36-item Health Survey [23] . The RAND-36 is a generic measure of quality of life, including the same items as the Medical Outcomes Study Short-Form, and although the scoring procedures are somewhat different, the effects on final scores are minimal [24] . The RAND-36 comprises the following subscales: physical functioning, social functioning, role limitations physical functioning, role limitations emotional problems, mental health, vitality, pain, and general health perception. Each subscale ranges from 0 to 100 with higher scores indicating better health status. For some analyses in this study, the subscales of the RAND-36 were categorized over the following constructs: disease characteristics, physical functioning, mental functioning, and role limitations. From the RAND-36, two summary scales were computed: the mental component summary scale and the physical component summary scale. Both summary scales range from 0 to 100, with higher scales indicating better quality of life.
Coping
Coping strategies were assessed by means of the "Coping with rheumatic stressors" questionnaire (CORS), an arthritisspecific coping questionnaire, which measures eight coping strategies directed at the most important chronic stressors of inflammatory rheumatic disease: pain, limitations, and dependency, which was validated in patients with RA [25] . Our study included items of the CORS representing the following coping styles related to pain: comforting cognitions (nine items), decreasing activity (eight items), and diverting attention (eight items). Coping styles related to limitations included: optimism (five items), pacing (ten items), and creative solution seeking (eight items). Coping styles with respect to dependence included accepting (six items) and consideration (seven items). For each item, patients reported how often they made use of that particular coping strategy (1=seldom or never, 2=sometimes, 3=often, 4=very often).
Purpose in life
In the literature, several instruments to assess global perceptions of purpose or meaning in life can be found [26, 27] . We selected the Purpose In Life Test (PIL Test) [28, 29] and the purpose in life subscale of the Psychological Wellbeing Scale (PWB-Pil) [11] because of their theoretical underpinnings and their relatively frequent usage in the literature. The PIL originates from the work of Frankl [13] and is intended as a measure of Frankl's basic concept, "the will to meaning," whereas the PWB-pil stems from the psychological wellbeing tradition [11, 12, 30] . Both questionnaires comprise statements about the experience of meaning of life and the attainment of life goals (irrespective of health status or other characteristics) rather than the actual engagement in meaning giving or purposeful activities. However, the PIL items mainly pertain to whether or not a person has life goals (decision or indecision in purpose in life), whereas the PWB-pil mainly comprises items about a person's experience with respect to the presence or absence of life goals.
The PIL Test With this 20-item instrument, respondents are required to denote the extent to which their views of life correspond to points on a seven-point Likert scale for each item. Examples items are: "In life I have: no goals or aims at all (1)-very clear goals and aims (7)" or "I have discovered no mission or purpose in life (1)-clear-cut goals and a satisfying life purpose (7) ." The test was translated into Dutch by our own group according to guidelines for translation and cross-cultural adaptation of self-report measures [31] . The total score ranges from 20 to 140, with higher scores indicating a stronger sense of purpose in life. It is assumed that PIL raw scores from 92 through 112 are in the indecisive range; scores above 112 indicate the presence of definite purpose and meaning in life; scores below 92 indicate the lack of clear meaning and purpose [28, 29] .
The purpose in life subscale of the Psychological Wellbeing Scale The PWB is a self-rating inventory that covers six areas of wellbeing: autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, and self-acceptance [30] . We used the full 20-item version of the purpose in life subscale of a Dutch translation of the PWB (Arrindell, personal communication), using the original six-point Likert scale format. Every item score ranges from "1" to "6," with the total score ranging from 20 to 120 and higher scores indicating a stronger sense of purpose in life. Example items from the PWB-pil are: "I enjoy making plans for the future and working to make them reality" (1-6) or "My daily activities often seem trivial and unimportant to me" (1-6) [11, 12, 30] .
Statistical analysis
All analyses were conducted using SPSS 12.0 for Windows (SPSS, Chicago, IL). In case of missing data for the PIL or PWB-pil, the mean score of the other items for that person was used to calculate a total score for that person within that dimension with the maximum number of missing items set at 25%. In case of more missing items, the total score could not be computed. The internal consistency of the two instruments was computed by means of Cronbach's alpha and their mutual correlation by Spearman rank correlation coefficient.
With respect to the basic sociodemographic and disease characteristics, categorical data were described as numbers and percentages and continuous data as median and range. Differences regarding the basic sociodemographic and disease characteristics between the two centers involved were analyzed using the Mann-Whitney U or Chi-squared test where appropriate.
To determine which variables were associated with purpose in life, univariate multiple linear regression analyses were performed, with the PIL test and the PWB-pil being the dependent variables and the results expressed as B with the 95% confidence interval. The following constructs were used as independent variables: sociodemographic characteristics (age, sex, status of living, education, work status, and active religious affiliation), disease characteristics (disease duration, VAS pain, disease activity and fatigue, and the RAND-36 pain, vitality and general health perception subscales), physical functioning (HAQ, RAND-36 physical functioning subscale), mental health (RAND-36 mental functioning subscale), role limitations (RAND-36 social functioning, role limitations physical functioning and role limitations emotional problems subscales, and participation in social and/or leisure activities), and coping.
Because the aim of this study was to study coping strategies in general instead of studying coping strategies directed at specific chronic stressors of inflammatory rheumatic disease (pain, limitations, and dependency), a factor analysis was performed on all items of the CORS. The aim of this factor analysis was to reduce the CORS items to a limited number of meaningful dimensions for this study. The internal consistency of the resulting dimensions was determined by computing Cronbach's alpha.
Variables or constructs that were statistically significantly associated with measures of purpose in life in the univariate analyses were then entered into multivariate multiple linear regression models with the same dependent variables (method stepwise backward).
To determine whether the concept of purpose in life independently contributes to quality of life, univariate analyses were performed, with the RAND-36 Physical and Mental Component Summary Scales as dependent variables. Conditional on either the PIL or the PWB-pil, all other variables or constructs were entered into univariate regression analyses. All independent variables that were significantly associated with measures of physical and mental health status were then, again conditional on either the PIL or the PWB-Pil, entered into multivariate models with the RAND-36 Physical and Mental Component Summary Scales as dependent variables.
A p value less than 0.05 was considered as statistically significant in all analyses. All analyses were repeated with a p value of less than 0.10 as a threshold for entering the multivariate multiple regression models.
Results
Of the 300 questionnaires, 116 were returned within 3 weeks. One-hundred and thirty-seven of the 184 initial nonresponders could be contacted by telephone by the principal investigator (Verduin). Fifty-three of them did send in the questionnaire at a later stage. In total, 13 of the 169 returned questionnaires were left blank, yielding a total response rate of 156 of 300 (52%). The response rates were 84 of 150 (56%) in the Leiden University Medical Center and 72 of 150 (48%) in the Reinier de Graaf Gasthuis, respectively. There were no statistically significant differences between the sociodemographic and disease characteristics among the two centers (data not presented).
The characteristics of the patients and their disease are shown in Table 1 . One-hundred and forty-seven subjects (94%) were born in The Netherlands, and 152 subjects (97%) had the Dutch nationality. In all, the median age, the sex distribution, the median disease duration, and median HAQ score indicate that our sample represents a typical outpatient population of RA patients.
In seven patients (4.5%), the PIL and PWB-pil scores could not be computed because six or more items were missing. The mean and median scores of the remaining 149 patients were 102.4 (SD 13.0) and 103 (range 63-131) for the PIL and 81.6 (SD 15.5) and 82 (range 41-110) for the PWB-pil. For none of the characteristics, a significant difference between the two hospitals was observed (results not shown).
Cronbach's alphas for the PIL and PWB-pil were 0.83 and 0.81, respectively. The correlation between the PIL and the PWB-pil was good (Spearman's r=0.62, p<0.001). Table 2 shows the univariate associations between various on the one side and the two measures of purpose in life on the other side.
Regarding the factor analysis on the CORS, we subtracted four dimensions with satisfying reliabilities: seeking solutions (30 items, Cronbach's alpha=0.92), positivity (16 items; Cronbach's alpha=0.83), resilience (eight items, Cronbach's alpha=0.83), and distraction (seven items, Cronbach's alpha=0.73).
It appeared that sex, living status, disease duration, the VAS disease activity, and the coping dimensions seeking solutions, resilience, and distraction were not statistically significantly associated with any of the two measures of purpose in life. Table 3 shows the results of the multivariate regression analyses with the PIL and PWB-pil scores as dependent variables. It was found that a younger age, a better mental health, and an optimistic coping style were significantly associated with both measures of purpose in life. Moreover, participation in leisure/social activities was associated with a higher PIL score. Table 4 shows the results of the multivariate analyses, performed to examine whether purpose in life measures add to the prediction of physical and mental dimensions of quality of life, above and beyond all other sociodemographic and disease characteristics and coping. Apart from either the PIL or the PWB-pil, all variables that were found to be significantly associated with the RAND-36 Mental or Physical Summary Scales in the univariate analyses (conditional on PIL or PWB-pil) were entered in the multivariate models. The PIL and the PWB-pil were, apart from other variables, found to contribute significantly to the RAND-36 Mental Health Summary Scale but not to the RAND-36 Physical Health Summary Scale.
Discussion
In this cross-sectional study in patients with RA, it was found that lower age, better mental health status, an optimistic coping style, and participation in social and/or leisure activities were significantly associated with more sense of purpose in life. Moreover, it was found that purpose in life paid an independent contribution to mental health status. In our study, median scores of 102.4 and 81.6 were obtained for the PIL and PWB-pil, respectively. For the PIL, no data regarding other populations with RA patients are available for comparison. With respect to the average PWB-pil score, the results of the present study cannot be directly compared with the PWB-pil scores observed in RA patients in previous studies [18] [19] [20] , as in those studies, 14-item versions of the PWB-pil subscale were used. If the mean scores are however expressed as a percentage of the maximum score, the percentage score of 81.6 of 120=68% as found in the present study is similar to the 69% observed by Mangelli et al. [20] and lower than the 74 and 82% as described by Plach et al. [18] and Schleicher et al. [19] , respectively. In comparison with the results of the PWB-pil scores found in patients with osteoarthritis [32] and healthy populations [30] , the findings in RA patients appear to be in the lower ranges, indicating that RA patients feel less purpose in life than these groups. The validity of direct comparisons among populations must, however, be done with caution, as the number of subjects as well as their selection and the number of items and the calculation of the scores may vary widely. To date, little is known about the relationship between sociodemographic and disease characteristics, physical, mental and social functioning, coping with pain, limitations and dependence, and sense of purpose in life in patients with RA. With respect to the univariate associations between sociodemographic characteristics and purpose in life, the results of the present and previous studies vary. The previously described positive association between a higher education level on the one side and more purpose in life on the other side [18] was confirmed in the present study. However, in the present study, a relationship between lower age and more purpose in life was seen, whereas both in the studies by Mangelli et al. [20] and Plach et al. [18] , no association between age and purpose in life was observed.
With respect to social functioning, Plach et al. [18] found an association between a better social role quality and more purpose in life, which is likely to be in accordance with the positive relationship between paid employment and social and leisure activities on the one side and purpose in life on the other side as found in the present study. In addition, the univariate positive correlation between the RAND-36 social functioning dimension and purpose in life as observed in the present study points into the same direction. In our study, a positive association between active religious affiliation and purpose in life was found for the PWB-pil but not the PIL. The relationship between religion and purpose and life was not addressed in earlier studies on purpose in life in RA [18] [19] [20] . In a previous study on religious and nonreligious coping methods among persons with RA, it was found that apart from nonreligious coping, religious coping makes a unique contribution to coping with RA [33] . Moreover, religious coping appears to have an emotional rather than a problem-solving focus [33] . In another study, it was found that spirituality, which may in part overlap with religious practice, may facilitate emotional adjustment and resilience in people with RA, by experiencing more positive feelings and attending to positive elements of their lives [34] . In our study, a clear relationship between an optimistic coping style and purpose in life was seen. Coping was not taken into account in previous studies on the role of purpose in life in RA [18] [19] [20] .
The relationship between better physical functioning and less pain and fatigue with more purpose in life as observed in the present study was also seen in the studies by Plach et al. [18] and Schleicher et al. [19] but was absent in the study by Mangelli et al. [20] .
Our multivariate analyses with purpose in life considered as the outcome are also difficult to compare with those of previous studies in RA [18] [19] [20] , as in these studies, different statistical models were used.
Our study also focused specifically on the relationship between purpose in life and quality of life, showing that purpose in life uniquely adds to the mental dimension of quality of life.
However, the cross-sectional design and the statistical methods employed in this study do not allow for drawing conclusions about the direction of the relationships or developing complex, dynamic models. Therefore, it remains unclear whether sense of purpose in life should be considered as an outcome or as a determinant of various aspects of health status or quality of life. The question remains whether an optimistic coping style, better mental functioning, and social engagements result in more sense of purpose in life or that purpose in life should rather be considered as a personality trait, with more sense of purpose in life leading to better mental and social functioning and employing more constructive coping strategies. In addition, apart from the question whether variables should be considered to be determinants or outcomes, potential mediating roles of any of the variables we studied could not be examined.
Another limitation of our study is in the instruments used to measure purpose in life. In this study, the two instruments had similar internal consistency and correlated moderately well. However, the items of the PIL and PWB-pil had a slightly different focus, with the PIL mainly containing statements on the presence or absence of life goals and the PWB-pil also comprising items on the person's experience regarding the sense of meaning or purpose. This observation may be connected to the different origins of the questionnaires, with the PIL originating from the work of Frankl [13] and the PWB-pil from the psychological wellbeing tradition [11, 12, 30] . According to Ryan and Deci [35] , the conceptualizations of wellbeing stem from two traditions in the psychological literature, focusing on eudaimonic wellbeing or hedonic wellbeing. Ryff's work on the PWB [11, 12, 30] exemplifies the eudaimonic tradition, with wellbeing being described as the extent to which people endorse high levels of autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, and self-acceptance, whether accompanied by feeling good or not. Given the different origins of the questionnaires, it is conceivable that the PIL and PWB-pil do not exactly represent the same aspects of purpose in life.
As both instruments clearly focused on life goals and purpose in life and did not comprise items about the actual engagement in potentially meaningful activities (e.g., paid employment, charity), it is conceivable that their contents are clearly distinct from the concept of social functioning. As we have no gold standard for purpose in life, it is difficult to determine which of the two instruments is the most valid measure to reflect purpose in life.
Despite its limitations, we think that this study indicates that the concept of purpose in life in RA patients warrants further research. In the qualitative validation study on the ICF RA core set [17] , it was noted by patients that the concept of purpose in life was not explicitly addressed, where it was by patients considered as a relevant topic. The concept of purpose in life could probably be assigned to the not-yet-developed ICF component personal factors.
Concerning the practical application of purpose in life measurements in future research, both the instruments we used comprised 20 items and may take some time to complete, which can be an obstacle to use these instruments in research and clinical practice. Recently, even shorter instruments than the previously mentioned 14-item versions of the PWB-pil subscale [18] [19] [20] have been developed, such as the four-item "meaning in life" subscale of the "spiritual, religion, and personal beliefs" scale [36] , the sixitem Life Engagement test [37] , and a six-item version of PWB-pil [38] . None of these instruments have so far been used in arthritis care research. A consensus regarding which instrument to use to assess purpose in life in this field would advance this line of research.
In this study, a response rate of 52% was obtained. As of the nonresponders, no sociodemographic or clinical data were gathered; it remains unclear to what extent the relatively high level of nonresponse might affect the external validity of our results.
How can these results be used by healthcare providers? Inquiry about the sense of purpose in life may require time and skills of healthcare providers. However, the observation from this study that there are, apart from personal characteristics such as age and educational level, a number of potentially modifiable factors associated with the sense of a purpose in life suggests that it is worthwhile to take into account. Problems with the sense of purpose in life may reflect other emotional problems, so that referral to a psychological intervention is worth considering, as psychological interventions including cognitive behavioral therapy have been found to improve RA patients' coping [39] and psychological status [39, 40] . Our findings suggest that purpose in life merits detailed investigation in future studies, especially those focusing on mental and social functioning, quality of life, and psychological interventions in RA patients.
